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DETAILED ACTION 
Status of Application 

Applicant's amendments and remarks filed 1 1/202009 have been acknowledged. 
Claims 1, 21, and 22 have been amended and claims 2-15 have been canceled. Claims 
1 are 16-34 are pending. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1,18, 23, 28, 33, and 34 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over US 5,976,483 to Langlet et al. (herein after Langlet I), in view of 

WO 99/46202 to Latypov et al. 

Regarding claim 1 , Langlet I teaches a method of producing a salt of dinitramidic 
salt (column 1, lines 4-14, 52-67), comprising: 

• Nitrating an initial compound with a nitrating acid mixture, the nitrating acid 
mixture comprising nitric acid/sulphuric acid (NH3/H2SO4) to form a dinitramidic 
acid in an acidic reaction mixture; 

• Mixing and reacting a neutralising agent with the reaction mixture, forming the 
salt of dinitramidic acid; and 
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• Precipitating the salt of dinitramidic acid from the acidic reaction mixture, which is 
acidic at the time of precipitation. 

Langlet I suggests that the neutralizing agent can be made of a number of 
formulae, one of which is a salt AX, wherein A is a metal ion or a nitrogen-containing 
cation (column 2, lines 45-46) such as guanidium (C(NH 2 )3 + ) (column 3, lines 21-22). 

Langlet I does not expressly teach adding a guanylurea ion to the acidic reaction 
mixture to form the salt of guanylurea dinitramide. 

Latypov et al. also relate to making dinitramide salts and teach that organic 
cations such as guanidine and guanylurea make their dinitramide salts especially 
suitable as an explosive, and as a component in propellants, explosives and 
pyrotechnical compositions (page 1 , lines 18-20; from page 2, line 30 to page 3, line 2). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used a guanylurea ion in the method of Langlet I, motivated by the fact that 
Latypov et al. recognize that guanidine and guanylurea are chemical equivalents to 
make dinitramide salts and so the skilled artisan would have used guanylurea in place 
of guanidine in the method of Langlet I to produce guanylurea dinitramide for its 
desirable properties as an explosive, and as a component in propellants, explosives and 
pyrotechnical compositions. See MPEP § 2144.06. 

Regarding claim 18 , Langlet I teaches separating the dinitramide product from 
the acid reaction mixture (column 1, lines 4-14, 52-67). 

Regarding claim 23 , Langlet I teaches that a dinitramide salt, ADN, for example, 
can be prepared from another dinitramide salt like KDN (see column 4, lines 6). 
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Langlet I does not expressly teach that the guanylurea dinitramide is used as a 
starting material for the preparation of other dinitramide salts. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of invention to have used guanylurea dinitramide as a starting material for other 
dinitramide salts just as Langlet I used ADN, motivated by the fact that the skilled 
artisan would have appreciated using the simple ion exchange process to make other 
various dinitramides. 

Regarding claims 28 and 33 , Langlet I teaches that KDN is recovered from the 
aqueous solution and re-used in the production of another dinitramide salt, ADN 
(column 6, lines 48-53). 

Langlet I does not expressly teach that the added guanylurea ion is recovered 
and is re-used in the production of dinitramide salts. 

However, it would have been obvious to one of ordinary skill in the art at time of 
invention to have recovered and re-used the added guanylurea ion in the production of 
dinitramide salts just as was the KDN recovered and re-used by Langlet I, motivated by 
the fact that the skilled artisan would have appreciated recovering and reusing materials 
from the remaining reaction mixture in another process for economical and waste 
control benefits. 

Regarding claim 34 , Langlet I teaches that the initial compound is ammonium 
sulfamate (Example 7). 
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Claims 16, 17, 19-22, 24-27, and 29-32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over US 5,976,483 to Langlet et al. (herein after Langlet I), in 
view of WO 99/46202 to Latypov et al. and US 4,559,409 to Seyerl. 

Regarding claims 16 and 17, Langlet I does not expressly teach that the 
guanylurea ion is added by cyanoguanidine being reacted by hydrolysis with the acid 
reaction mixture to form protonated guanylurea in situ or that the cyanoguanidine is 
added to the acid reaction mixture as an aqueous slurry of cyanoguanidine. 

Seyerl teaches reacting dicyanodiamide (same as cyanoguanidine), in the form 
of a solution or suspension, with acid in an aqueous or organic-aqueous medium to 
form the corresponding guanylurea compound (abstract; column 1, lines 45-47; claim 

1)- 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used cyanoguanidine or an aqueous slurry of cyanoguanidine to give the 
guanylurea ion in the process of Langlet I, motivated by the fact that Seyerl teaches that 
making guanylurea ion from cyanoguanidine in situ permits a much higher yield and 
purity of the corresponding guanylurea salt by comparison with previous methods 
(column 2, lines 33-37) and that the optimized level of guanylurea ion in the reaction 
mixture would help maximize the yield of the desired guanylurea dinitramide salt. 

Regarding claims 21 and 22 , Langlet I teaches a method of producing a salt of 
dinitramidic salt (column 1, lines 4-14 and 52-67), comprising: 
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• Nitrating an initial compound, e.g. ammonium sulfamate (Example 7), with a 
nitrating acid mixture, the nitrating acid mixture comprising nitric acid/sulphuric 
acid (NH3/H2SO4) to form a dinitramidic acid in an acidic reaction mixture; 

• Mixing and reacting a neutralising agent with the reaction mixture, forming the 
salt of dinitramidic acid; 

• Precipitating the salt of dinitramidic acid from the acidic reaction mixture, which is 
acidic at the time of precipitation; and 

• Separating the precipitate from the reaction mixture. 

Langlet I suggests that the neutralizing agent can be made of a number of 
formulae, one of which is a salt AX, wherein A is a metal ion or a nitrogen-containing 
cation (see column 2, lines 45-46) such as guanidium (C(NH2)3 + ) (see column 3, lines 
21-22). 

Langlet I does not expressly teach mixing and reacting cyanoguanidine or 
guanylure nitrate with the acid reaction mixture to form a guanylurea ion in the acid 
reaction mixture to form a precipitating salt of dinitramidic acid, guanylurea dinitramide, 
in the acid reaction mixture. 

Latypov et al. also relate to making dinitramide salts and teach that organic 
cations such as guanidine and guanylurea make their dinitramide salts especially 
suitable as an explosive, and as a component in propellants, explosives and 
pyrotechnical compositions (page 1 , lines 18-20; from page 2, line 30 to page 3, line 2). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used a guanylurea ion in place of guanidine in the method of Langlet I, 
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motivated by the fact that Latypov et al. recognize that guanidine and guanylurea are 
chemical equivalents to make dinitramide salts and so the skilled artisan would have 
used guanylurea in place of guanidine in the method of Langlet I to produce guanylurea 
dinitramide for its desirable properties as an explosive, and as a component in 
propellants, explosives and pyrotechnical compositions. See MPEP § 2144.06. 

Seyerl teaches reacting dicyanodiamide (same as cyanoguanidine), in the form 
of a solution or suspension, with acid in an aqueous or organic-aqueous medium to 
form the corresponding guanylurea compound (abstract; column 1, lines 45-47; claim 

1)- 

Therefore, it would have been obvious to one of ordinary skill in the art at time of 
invention to have used cyanoguanidine or a guanylurea compound such as guanylurea 
nitrate resulting from reacting cyanoguanidine with an appropriate acid to form 
protonated guanylurea, which in turn makes guanylurea dinitramide, motivated by the 
fact that Seyerl teaches that making guanylurea ion from cyanoguanidine in situ permits 
a much higher yield and purity of the corresponding guanylurea salt by comparison with 
previous methods (column 2, lines 33-37) and that the optimized level of guanylurea ion 
in the reaction mixture would help maximize the yield of the desired guanylurea 
dinitramide salt. 

Regarding claims 19 and 20 , Langlet I teaches separating the dinitramide 
product from the acid reaction mixture (column 1 , lines 4-14, 52-67). 
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Regarding claims 24-27 , Langlet I teaches that a dinitramide salt, ADN, for 
example, can be prepared from another dinitramide salt like KDN (see column 4, lines 
6). 

Langlet I does not expressly teach that the guanylurea dinitramide is used as a 
starting material for the preparation of other dinitramide salts. 

However, it would have been obvious to one of ordinary skill in the art at the time 
of invention to have used guanylurea dinitramide as a starting material for other 
dinitramide salts just as Langlet I used ADN, motivated by the fact that the skilled 
artisan would have appreciated using the simple ion exchange process to make other 
various dinitramides. 

Regarding claims 29-32 , Langlet I teaches that KDN is recovered from the 
aqueous solution and re-used in the production of another dinitramide salt, ADN 
(column 6, lines 48-53). 

Langlet I does not expressly teach that the added guanylurea ion is recovered 
and is re-used in the production of dinitramide salts. 

However, it would have been obvious to one of ordinary skill in the art at time of 
invention to have recovered and re-used the added guanylurea ion in the production of 
dinitramide salts just as was the KDN recovered and re-used by Langlet I, motivated by 
the fact that the skilled artisan would have appreciated recovering and reusing materials 
from the remaining reaction mixture in another process for economical and waste 
control benefits. 
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Response to Arguments 

2. Applicant's arguments with respect to claims 1 and 16-34 have been considered 
but are moot in view of the new ground(s) of rejection. 

The Examiner has cited Latypov et al. to show that guanidine and guanylurea are 
art recognized equivalents that serve the same purpose of acting as cation of 
dinitramidic acid to produce dinitramide salts especially suitable as an explosive, and as 
a component in propellants, explosives and pyrotechnical compositions (page 1, lines 
18-20; from page 2, line 30 to page 3, line 2). This provides a strong motivation for the 
skilled artisan to substitute guanidine, one of the cations used by Langlet I, with 
guanylurea to produce the corresponding dinitramide. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HENG M. CHAN whose telephone number is (571)270- 
5859. The examiner can normally be reached on Monday to Friday, 9:00 am EST to 
6:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer K. Michener can be reached on (571)272-1424. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jennifer K. Michener/ /HENG M CHAN/ 

Supervisory Patent Examiner, Art Unit 1795 Examiner, Art Unit 1795 



